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R*-CH 



- . -Cm-] 





or 



; wherein each pf R 3 , R 31 and R 32 which may be the same or different, is a hydrogen atom or a lower .alkyl group, 
each of R 4 . R 5 . R 41 and RV which may be the same or different, is a hydrogen iatpm,. a halogen atom, a 
hydroxyl group, a lower aiky I group or a lower alkoxy group, R 42 is a hydroxy! group, a halogen atom, a group of 
the formula. 8*0- (wherein B. is a protecting group for a hydroxyl group), a hydroxymethyl group, a form y I group, 
a carboxyl- group; a lower alkoxycarbonyl group, a lower alkanoyl group, an amino group, a mercapto group or a 
group of the formula R 6 -X-Y-. (wherein R 6 is a phenyl or thienyl group which may have one or two substituents 
selected from the group consisting, of a halogen atom, a hydroxyl group, a lower afkyl group, a cyano group, a 
lower alkoxy group and a heterocyclic group, each of X and Y which may be the same or different/ is an oxygen 
atom, a sulfur atom, a carbonyl group, a group of the formula -CHR a - (wherein R a is a. hydrogen atom or a lower 
alkyl group) or a group ofthe formula -NR b - (wherein R b is a hydrogen atom or a lower alkyl group), or X and Y 
together form a vinylene group or ah ethyjnylene group), provided that when either one of X and Y is an oxygen 
atom, a sulfur atom or a group of the formula -NR b -(wherein. R b is as defined above)., the other is a carbonyl 
group or a group of the formula >CHR a - (wherein R a is as defined above), and R 7 as a lower alkyl or cycloalkyl 
group which rnay have a hydroxyl group or a lower alkoxy group, a phenyl group or a tri-lower alkylsiiyl group, 
which process comprises reacting a compound otthe formula: . 

z-ch 2 -ch'='cr-w {ij / ; ■ : 

wherein W is a halogen atom, and Z is ^ ieaving group, with an amine of the formula: 



wherein R n is a hydrogen atom, a lower alkyl group, a halo lower alkyl group, a iower alkenyl group, a lower 
alkynyl group or a cycloalky l group, and R 21 is a hydrogen atom or a group of the formula: 





Cm*] 



Cm'] 



R*-CH 
I 



R' 




or 



wherein R'.'R*. R 5 .. R 51 . R 22 , R*.\ R* 2 and . R S1 are as defined above, if necessary in the presence of a base, to 
obtain a compound of the formula: - 



>NCH,CH - CH - W 
R 1 ' .. 



:iv]' 



wherein. R", R 21 and W are. as defined above, then reacting to this compound .^acetylene derivative of. the . 
iormula: . * /: * * : - • V.,-.- ■ "* • V*. / " ••■ 

H(>"C-R 7 : XV] . 7;- v . /\ . : \\ ; : :\ . ■./"> ■ -: x . ' -7. ■/ : * ' ■. ' 

wherein R 7 is a$ defined above, in the presence of .a palladium catalyst, to obtain a compound of the formula: 
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pNCH^H = CHC=G-rR'/. : : , ; £VI] 
wher&n.R". R^ 1 an4 R 7 . are as defined above, and. if necessary. N-'a!kylatinQ this cqmpbund^ 
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The present invention relates, to a novel'prpcess for producing eriyne derivatives. More particularly, jt 
relates to a process for producing enyne derivatives which are useful for the preparation of compounds 
showing strong inhibiting activities against squalene'epoxidase of Eumycetes and thus being useful as ant.- 
- Eumycetes agents (typical example being Terbihafine: J. Med. Chem, 27 , 153? (1984)). compounds 
s selectively inhibiting squaleoe epoxidase bf mammals and having strong anti-cholesterol activates 
(substituted alkyl amine derivatives; Japanese Patent Application No, 296840/1 988) and their precursors. 
Heretofore; the following methods have been . known for the preparation of. acetylene-conjugated 
'. allylamine derivatives. J Med. Qhem,. 27 . 1539.(1984) arid Tetrahedron; 41 , 5685 (1985) disclose a 
method for producing an acetylerie^conjugated ■ (E)tallylamine derivative by reducing with Dibal 
w .(diisobutylaluminum hydride) a conjugated 1.3-diynyl amine. obtainable by coupling a terminal acetylene of; 
a propargyl amine derivative with a bromdacetylene iri the presence of copper chloride, or by subjecting a 
I 3<fiyne a secondary amine and paraformaldehyde to Mannich. reaction. . 

Tetrahedron Lett 3145(1979) also discloses a method for obtaining an enyne derivative by. a similar 
method However, in these methods, at the same time as the formation of the desired product, a djene 
,s derivative is produced as a by product in substantially the same amount as the desired product. Therefore. 

• silica gel chromatography is required for the separation, and the yiefd of the <E)-eriyne derivatives -is low.. 

• j Med Chem 27 , 1539 (1984) and the sections for starting materials in Japanese Unexamined Patent 
: Publications No. 123177/1982.. No. 146580/1983.. No. 208252/1983, No: 23841/1988 and No. 313753/1988 
disclose processes wherein an acetylene compound is lithiated with n^b'utyl lithium and then reacted by 1 f 
20 addition with acrolein to obtain a secondary, alcohol* and then an aqueous hydrogen brorn.de solution. is, 
reacted thereto to obtain a bromo derivative of an enyne. and then it is reacted with an amine- However, in 
these itiethods. the product is a mixture of E:Z = 3:1: In order to isolate a desired (E)-enyne amine, silica 
gel Chromatographyis required. . . -" ■• .-. •'' ^ -j» 

r In Tetrahedron Lett: 29 . 1509 (1989), a secondary amine is lithiated at -78 C, then propargyl bromide 
as- is reacted thereto to obtain a propargyl amine derivative, which is then subjected to hydroz.rconation with 
zircondcene chloride hydride, arid then iodlnated to an (E)-3-iodoallyl aihine derivative. tert-Butylacetylene 
: is lithiated and then reacted With tributylstanriyi chloride at -78* C to obtain tert-butylethynyltnbufylstannane. 
Which is then subjected to cross coupling, with the above-mentioned <E)-3-iodoallyl amine derivative to 
obtain an (E)-enyrie amine derivative in good yield. However this method requires n-butyl lith.um and a low 
30 temperature of -78* C for the preparation of the propargyl amine derivative, and it also has a drawback that 

it requires a stoichiometric amount of such a special reagent as zirconpcene chloride hydride. 
• ' • it i S ari object of the present invention to develop an industrially advantageous process for producing an 
enyne derivative showing strorig inhibiting activities against squalerie'epoxidase of Eumycetes. an enyne 
derivative which selectively, inhibits squaiene*epqxidase of mammals and which shows strong anti- 
35 cholesterol activities arid intermediates for meir preparation: 

•:" The present inventors have conducted an. extensive research to accomplish such an object and as a 
result have found a process for producing an acetylene-conjugated allylamine derivative in good yield at a 

• low cost under a mild reaction condition while maintaining a stereo chemical structure Qf a double bond 
without requiring arty special installation by reacting a substituted allylamine derivative of. the formula (IV) 

40 with a substituted acetylene derivative of the formula (V) as. described hereinafter, in the presence of a. 
palladium catalyst preferably in the. presence of a palladium catalyst, a copper salt and an organic amine or 
an inorganic base. The present invention has been accomplished on the basis of this discovery. 

Purther they have found :a synthesis. for the substituted allylamine? derivative of the formula (IV) and a 
series of new syntheses for an ;enyne derivative of the • formula; (VII) using this : substituted allylamine 
.45: .derivative, whereby the present invention has been accomplished. 

thus, the present invention provides: . ". 

'1. A process . for producing an enyne .derivative of the formula: ■ 



•M 



so 



Ri 



^bH»CH..= CHC=C -.ft' 



wherein ft' is a hydrogen atom, ^a lower alkyl group, a halo lower alkyl groiu^ a tower alkeriyl group, a lower- 
alkyriyl group ^ 




• . ;^H^;^5^^v^>ivr: 
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R^-CH , 





Cm-3 



EI') 
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wherein each of R 3 R 3 ' and . R 32 which may be the same or different; Is a hydrogen atom, or a lower alkyl 
£ouo each o? R* rs r*. and R*' which may be the same or different, is a hydrogen atom. a ha ogen 
!^^S^^"iW'*-fl^ br a ,ower . alkoxy .group. R« is.a hydroxy, group, a halogen . 
torn a group of the^ula B-O- (wherein B is a protecting group for ^ . hydroxy! group) a hydroxymethy. 
n™* a ? £^ 3 'o^ r alkanoyl.group, an.ammo 

•olp a meSo gSup or fgroup of 5he formula R<-X-Y- <wherein R< is a phenyl or thieny.^roup wh.ch 
Whav^ 

Vtower alkvi group a cyano group, a lower alkoxy group arid a heterocyclic, group, each .of X and Y wTuch 

same or different 9 is ^oxygen atom, a sulluV atom, a carbony. ^.W- 
5«S (Wherein R« is a hydrogen atom or a -tower alky! group) or a group of the. formula -NR*- where.n 
is rhyd^eTatom. or a .owe? alky, group,, or X and Y together form a : ; viny.ene grouf, or.an amynyten? 
^r P r7vided that when either one of X and Y. is an oxygen atom, a sulfur atom or a group ,oi*e formula 
^NR l '-(wberein R b is as defined above), the other is a carbbnyl group or a group of the formula^. -CHR 
(wh, reWR« is as defined above), and V is a lower alky, or cyC.oa.ky. group which may have a hydroxy. 
£o^6r" lower alkoxy: group, a phenyl group or a (riMower, alkylsUy. group, wh,ch process compnses 
reacting a compound of the formula: • 

i CH2"CH = CK-W tn 

wherinWisa halogen atom, ' : \'.f. 
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wherein R" is a hydrogen atom, a tower a.ky. group, a halo tower .a.ky1 : grou P ., : ato^a^y. group, -a 
lower alkynyl group or a cyctoa.kyl group, and R 2 ' is a hydrogen atom or a group of the formula.. 



R'— CH 



R*r-GH 



•R , -i-CH 





wherein R 3 ! R*. R S ..R 3 V R 32 , R*VR* 2 and R S1 are as defined above; if necessary in the presence of a base. . 
to obtain a compound of tbe4$rtiiUla: '- '<•' '•- '•/..-'•..;'■' 



so 



ICHiCH = CH — W. - . 



CW3 



55 



wherein B". R 2 '" and W are as defined; above, then reacting to this cbmp^nd an ace^fene derivative of the ; : 
formula: ' '■ ... '" • . ... - 

whefin^V defined above, in the presence of a palladium catalyst, to obtain a compound of »*? 

.formula:;'" . ,-. - .... . * .• ~ . % ; . - •/ - . 



s : 



:^NCH,GH.= CHC=C- 1=1' [VI] r . . : : .: 

*• . : V-. : -. : .;- •• R,,r ^ •■■"*•' ". • • : - ' •.. : 

• ' " 5 " .• wherein R'V"R**'and 8f are as defined above, and. if necessary, ^alkylating this compound. 

- ' 2. The process for producing an eriyne derivative of the. formula: \ ; 

.-, >fu/ ■ •.' - >: .'. ' \ .- . •.• 

,o~ _^NC;h,CH = CHC=C - R' [VI] 

wherein R 1 . R 2 and R 7 are as defined above, which comprises reacting a compound of the formula: 
■'*.*'••'• ^NCHjCH = GH — W .CIV] 

2Q wherein R 1 ?. R 2 ! and W are as defined above, with an acetylene derivative oHhe form f 
HCsC-R 7 * [V] . : * ■* \ .'• 

wherein R 7 is as diefined above, in the presence of a palladium catalyst, to obtain a compound . of the 
formula: .-.*«•. ' 

25 R M •'* 

\ ^NCBzCH •== CHC =C — R 7 [VI] 

;• • \ : . . R 2> -•; - ; :.. : , • ■". ; 7 

wherein ft 1 \ R 21 and R 7 are as defined above, and.* ff necessary, N-aikylating this compound. 
30 . 3. A compound of the formula: 

^NCHaGH = CH - VV CIV] 



35 




•wherein-''R , ^'.R 21 and W-are 'as defined'.jabove'.-' • ""'/••■ ^ 

: 4. A process for producing a compound of the formula: : . ie\0 VtP 



4& 



._;>:N.cHic« = ch - w civ]. 

- -R 



wherein R". R 21 and W are as defined above; which comprises reacting a compound of the formula: 
* S .;Z-CH2-CH=CH-W-- , } 'C ':' r: • 

/ wherein W and Z ^ 

'/ ^ , R > H r / V /'-/v/ ; ; : 

wherein R" and-R 2Y are 0s defined above. •* : V ■ '■ 

The. present invention has been Accomplished based on the discovery of an industrially advantageous 
55 process for prcxJucing. enyne derivatives which strongly inhibit squalene* epoxidase ^ of Eumycetes or 

mammals and their intermediates: >'.. '- .'. V :\ - 

Now/ the definitions of terms used in this specification anjd. their specific examples will be describe. \ 
the term "tower", isused to expreiss that the number Of carbon atoms' of the group or compound; 
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Modified with this te^ OT 
■ . Accordingly.- th6 lower alky) group 'may be ;a linear or branched aikyl group haying from iy to 6 carbon 
atoms such as a methyl group; 3n ethyl group, a propyf group, ah isopropyl groupv a butyl group, an 
ispbiityl group; a sec^butyl group, a tert-butyl group, a peniyl group, an isopentyl group, a neopentyl group 
s or a hexyl group: the halo lower alky I group may be a- halo lower alkyi group having from 1 to 6 carbon 
atoms such as a flupromethyl group, a trifluorbmethyl group, a 2.2.27trifluoroethyl group, a 2-chtorbethyl 
group, a 3-fludropropyi group, a 2-cnlorobutyj group* a 5-fluoropentyl group or 6- chlorohexyl group; the 
lower alkenyl group may be a linear or branched alkenyl group having from 2 to 6 carbon atoms containing 
one or two double bonds in the carbon chain, such as a vinyl group, a 1 -propehyl group., an isopropenyl 
w group, an allyl group, a 1 -methyl- i^propeny I. group, a 2rmethyl-l-propiBnyl group, a 1-methyl-2-propenyl 
ijrbup. a 2-methyl-2^fopehyl group, a 1-butenyl ["gfoup. & 2-butenyl group, a 3-butenyl group, a 1.3- 
butadipnyl group, a 2-methyM^butertyJ. grdup. a 3-methyi-1.,3rbutadiehyl group, a 2-ethyM-butenyl group, a 
3-m6thyl-2rbutenyl group, a ..i-pentenyl - grpup. a 2-pehtenyl group, a 1,3-pentadienyl group. a.2.4-pen- 
tadieny! group, a 3-rhethyl-2-pentenyl group, a.l-hexenyl, group or a.2-hex^nyl group; and the lower alkynyl 
is group may be a linear or branched alkynyl group having from 2 to 6 carbon atoms containing one or. two 
triple bonds in the carbon chain, such as an ethynyl group, a 1-propyriyl group., a propargyl group, a 1- 
. butyhyl group, a 2-butyrtyf group, a 3-bptynyl grpup. a 3-methyl-l-butynyl group, a 3.3-dimethyM-butynyl 
group, a 1 -pe.ntynyl group, a 2-pentynyl group, a 3-pentynyl group, a 1 ;3-pentandiynyl group, a 1-ethynyl-2- 
prppynyi group, a 4rmethyl-2-pentynyl group or a 2-hexynyl group. The lower, alkoxy group may be a linear 
20 . or branched, alkoxy group having from 1 to 4 carbon atoms such as a methoxy group, an ethoxy tjroup. a 
propoxy group, an isoprbpoxy group, a butbxy group, an isobutoxy group, a sec-butoxy group or a tert- 
.'. butoxy group, and the lower, alkoxycarbonyl group may be a lower alkoxy carbonyl group having from 1 to 6 
carbon atoms such as a methoxy car bony I group, an ethoxycarbonyl group, a 'propoxycarbonyj group, a 
butoxycarbonyl group or a pentoxycarbonyl group. The lower alkanoyl group may be a lower alkanoyl group 
25 having from 2 to 6 carbon atoms such: as an acetyl group, a propionyl group, a butyryl group, a pentanoyf 
group or a hexanoyl group. The tri-lower alkylsilyl group may be a tri-lower alkylsilyl group having from 3 to 
. 8 carbon atoms such as a trimethylsilyl group or a.tert-butyldimethylsilyl.group. The halogen atom may be 
a fluorine atom, a chlorine atom, a bromine atom or an iodine atom.. The leaving group for Z. may be a 
halogen atom such as a chlorine, atom, a bromine atom dr. an iodine atom, or an organic sulfbnyloxy group 
3d. such as . a methahesulfonyioxy group or a p-toluenesulfonyloxy group. The. cycloalkyf group may be a 
cycloalkyl group having frdm 3 to 7 carbon atoms such a£ a.cyclopropyl group, a cyclobutyl group, a 
cyclopentyl groiip, a cyclohexyl group or a cyclohepiyl group. The , protecting group for a hydroxy I group 
represented by B may be the one which can readily be removed by hydrolysis under an acidic or alkaline 
condition, such as a methpxymethyl group, a tetrahydropyrariyl group, a trityl group, a tert-butyldimethylsilyl 
35 group, a forrhyl group, an acetyl group, a methoxycarbonyf group, an ethoxycarbonyl group or a tert- 
butoxycairbbnyl group. 

The heterocyclic group may be a. 5-12Vmembered. preferabely 5- or 6-membered heterocyclic group 
having from 1 to 3 heterb atoms selected from the group consisting of a nitrogen atom, an oxygen atorh 
and a sulfur atom on its ring. such. as a furyi group./a tetrahydrofuryl group, a pyrrolyi group, a pyrrolydinyl 
40 . . group, an imidazolyl group, a .pyrazojyl group, an oxazolyl group, an isoxazolyl group, a furazanyl group; 
thiazblyr group, an isbthiazolyl group/ a thladiazoiyl groupv a thiehyl; group, , a pyridyi. group, a piperidyl 
group, a pyrazinyl group, a pyrimidinyl group, a pyridazinyl group, a piperadinyl group, a morpholinyl 
group, .a thiomorpholrnyl group, a triazinyl group, a quinolyl group, an : isoquinolyl group, a phthajazihyi * 
group, a naphthyridinyr group, a quinpxaiinyl group, a quihazplinyl group, a benzofuranyl group, a. 
4$ benzothienyl group, a benzoisoxazolyl group; a benzothiazplyf group of a bepzofurazanyl group. 

. X and Y. may be the same or different as described above, and each represents an oxygen atom, a 
sulfur atom, a carbonyl group;a group of thejbrmula -CHR a - (wherein R a is a. hydrogen atom or a Idwer 
alky I group) or a group of the formula rNR b - (wherein R b is a hydrbgen atom or a lower alkyl group), or X 
and Y together represent a yinyl^ne group or ethynylene group, provided that either one of X and Y is .an 
Oxygen atom; a sulfur atom or the group of the formula -NR b -. the other represents a carbonyl group or the 
group of the formula -CHR 8 -. Specifically, the group of the formula -X-Y- may be a group of the formula - 
(CHR a j 2 -. -CHR a O-. -OCHRS CHR a S-. -SCHR a -. CHR^NR 6 -, -NR b bHR a -. GHR a CO-, tCOCHR^-. -COOy 
rOCO-; tCOS . -SCO-; -CONR*-. -NR b CO-. -CH = CH- r -CsC- (wherein R a and R b are as defined above). 
the palladium catalyst is a catalyst useful for a palladium catalyst-cross coupling reaction (Accounts of 
55 Chemical Research, ijt .146-151 (1979); ditto. \5 , 340-348 (i.982): /^gew; Chem, Int; Hd: Engl.. £S . 508t 
524 (1986)). It may be a palladium-tertiary, phosphine complex, as defined hereinafter, or a combination of i 
^palladium salt and a tertiary ,phbsphine i or a combination of a palladium complex and a tertiary phosphine. - 
,The balladium-iertiary phosphine complex means a complex of z^rovalent or bivalent palladium with a 



50 
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25 



\e^arypt\psph\ri0 ';$u$i *^^&ialkYi ;: ^hdsph1nQ or. a triaryl phosphine,; jand It^f /^exatnple/ be tetrakis- 
(tripheny : lphosphine)paliadiutn. bis(triphenyipho^ bromide; bis(tripheny Iphbsphin^)pai1adium 

chloride, acetdxybis(tripheny ^lphosph^ne)pail3diufTTi t : : benzylchiorpbM^ tetrakis : 
(tributylphosphine)palladium. bis(trimethyiphbsphine)i3ailadium chloride. bisOriethylphpsphlneJpalladlum 
chloride. bis(tripropylphosphine)palladium chloride or bis(tributylphosphine)palladiurn chloride. Preferred are. 
•tetr^is(triphenylphosphine)pal^ bis(triphenylphosphinejpaliadium bromide. bisXtriphenylphbsphineh 
palladium .^lofide and acet^ . : # 

The palladium salt is a salt formed by a bivalent palladium ion and an add residue, such as palladium 
chloride.- palladiurri , bromide, palladium acetate, palladium nitrate or palladium sulfate. Preferr^J are 
palladium chloride, palladium prprnide ami palladium acetate. 

The palladium complex means, in addition to the above palladium-tertiary phosphine .complex. > other 
complexes of zerovalent or bivalent paliadiurn. As such a complex, bis(phenylethylamjne)paHadium chloride. 
bis(benzonitrile)palladium chloride, bistbehzbnitrilejpailadiam bromide or bis(acetonitrile)pailadium chloride 
may .be mentioned^ Preferred are bis(benzohitrile)palladium chloride and bis(acetonitrile)pa^adium chloride. 

The tertiary phosphine may - be triphenyl .phosphine. tributyl phpsphine. tripropyl phosphipe, triethyl 
phosphine or frimethyl phosphine: Preferred is triphenyl phosphipe. 

The copper salt means a monovalent or bivalent copper salt iuch as copper(l) chloride, , copper(l) 
bromide, copper(l) iodide, copper(ll) chloride, copper(ll) bromide, or copper(ll) iodide. 

the organic amine may be a primary, secondary or tertiary alkytemine; or an aromatic amine, such as 
trimethylamjne. ' triethylamihe, diisopropylethyjamine, diethylamine, diisopropylamine. . ethylamine; 
isopropylamirie. n-butylamine. isobutylamine. pyridine. N.N-dimethylani line or 4-dimethylaminopyridine. The 
inorganic ^aiKrnay be potassium hydroxide, sodium hydroxide, potassium hydrogen carbonate, sodium 
hydrogen carbonate, potassium carbonate or sodium carbonate* 

When both or one of R" and R 21 of the formula [VI] is a hydrogen atom, the N-alkylation means, in 
addition to a reaction for introducing a lower alkyl group on N, a reaction for introducing a halo lower alkyl 
group, a lower, alkenyl group, a lower alky ny I group or a cycloalkyl group on. N as well as a reaction for 
introducing on N a group of the formuia: }..• • 



30 



R J — CH 





35 



CDI-J 




or 



tut] 



II V 



40 



wherein R 3 , R 4 . R 5 , R 31 , R 32 . ft 4 V B* 2 and R 5 1 are as defined above. 
Now, the process of the present invention will be described. 

The. process of the Resent invention comprises steps of the following reactions, or at least two 
continuous steps among therh., ■ : 'l 



♦;I< 



45 



: Z-GH t -CH*CH-W 



:^NCH l CH=CH-.W 
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HC=C-R r CV3 ■■ R ^ ngh ^h-CHChC-r ; 

" v*- V; evil : * : 

N-alkviatioh V 

■ : r . .. ^>ich,ch= chc =c-r' 



Gvnl 



8 
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' by meahs of a suitable solvent or the fnay be; used also as asolvent. The solvent . 

to be used here is selected from solvents which do not adversely effect the reac*dn ; :As such a. solvent, an 
alcibhol such as . methanoi, ethanol. propanol Or isopropyl alcohol, a halpgeoated hydrocarbon such as . 
5 dichloromethane. xhlbroform or trichloroethane. an aromatic hydrocarbon such as. benzene or toluene; a 
■;. ketone such as acetone .or methyl isobutyl ketone, tetrahyoVpfuran, dioxane. acetonitrile. dimethylfor- 
mamide. dimethyl sulfoxide; or a mixture thereof or b mixture thereof with water* may be mentioned. ... 

The reaction temperature is usually within a range of from -10". C to the boillng jx)int of the solvent or to . , 
. thQ boiling point of the amine, and the reaction time is usually from 30 minutes to 24 hours. -However, such 
ro conditions are not necessarily limited to these ranges; 

If necessary, a base may be employed. As such a". baseman organic amine :such as trimethyl amine, 
uielhyi ^ineV pyridine^ inorganic base such as ? ..\ 

potassium hydroxide., sodium hydroxide, potassium hydrogen carbonate, sodium hydrogen carbonate, 
potassium carbonate or sodium. carbonate,, may be mentioned. • 
, 5 : ""The coupling reaction of the ally lamihe derivative. of the formula [IV] having a halogen ato^^ 
r bond with the substituted acetylene derivative of the formula [V] is conducted in the presence of the above 
mentioned palladium catalyst, preferably in the presence of the palladium catalyst, a copper salt and an 
organic amine or an inorganic salt, if necessary by means of a suitable solvent. 

". The organic solvent useful for the reaction may be an alpohol such as methanol or/ ethanol. a 
20 haloge'nated hydrocarbon such as chloroform or dichloromethane, an aromatic hydrocarbon such as 
benzene or toluene, an ether such as diethyl ether, tetrahydrofuran or dioxahe. or ah aprotic polar solvent 
; :;y ; such as dirhethylformamide, dimethyl sulfoxide or acetonitrile. . . 

There is no particular restribtioh as to the amounts of the/respective reagents used for the coupling 
reaction. Preferably; however, from 1 to 2 equivalent of the acetylene derivative of the formula: [V] and from 
W 0.005 to 0.1 equivalent of the palladium catalyst are used per equivalent of the;allylamine derivative of the 
formula [I'VJ* Further- when the palladium catalyst is other than the pal lad iu m : tertiai^ phbsphine complex, it 
; is preferred to use from 0.0 i to 0.2 e 
formula [IV], in addition to a palladium salt or a palladium complex: 

The copper salt is preferably used in an amount of from 0.005 to 6.1 equivalent per equivalent of the . 

30 compound of the formula [IV]- / ':" 

The organic amine* may be used in large excess as a solvent When an organic amine or an inorganic 
base is used in an organic solvent, such an organic, amine or an ifiorganic base is used usually in an 
amount of from, 1 to 5. equivalent per equivalent of the compound of the formula [IV]. 

Usually, the cross coupling reaction of the compound of the formula [IV] with the compound of the 
. 35 formula [V] is conducted in such a. manner that the compound of the formula [IV], the palladium catalyst . . 
and the copper salt are added to the organic solved 

compound of the formula [V] are added preferably under stirring, followed by stirring usually at a. 

^ temperatur e of from 0 to 1 50 * C. preferably from 10 to 60* C for from 0,5 to. 24 hou rs: 

' The step for . producing the compound of the formula [VII] by the N : alkylation of the compound of the ; 

/ ao * formula [VI] corresponds to a step of the N-a1kylatidn as defined above in a pase where both or one of Ri\ 

and R 21 in the formula [VI] is a hydrogen atom. When R n and R 2t : are both hydrogen atoms. the N- 
■". alkylation step may be repeated twice. This reaction is conducted by. condensing the compound- of the 
. ' formula [VI] with an alkylating ^gent usually in a suitable solvent: The solvent to be. used for Ihis purpose is 
selected from solvents which do not Adversely, effect the reaction. A solvent may be an alcohol such as 
as methanol, ethanol, propanol or isopropyl alcohol, a halogenated hydrocarbon such as dichloromethane. 

chloroform or trichloroethane, an aromatic hydrocarbon such, as benzene or toluene, a ketone such as 
• acetone or methyl isobutyl ketone, t^rahydrofurah. dioxane; apetonitrife, dimethylfdnnamide, dimethyl 
sulfoxide, or a mixture thereof or a mixture thereof with water. . . .. 

. The reaction temperature isuSually within a range. of from -10* C. to the. boiling point of the solvent, and 
so tie reaction time is usually from 30 minutes to 24 hours. However; such, conditions are not necessarily 
limited to these ranges. . ' \ . 

Further, if necessary. , a base may be employed. As such a -base, an organic amine -such as 
\ trimethylamipe^ triethyl^mine. jDyridine. N.N<Jimethylanilihe or 4-dimethylamino pyridine, or an inorganic - 
base, such as potassium hydroxide; sodium hydroxide, pota^ium hydrogen i. carbonate, sodium hydrogen ; 
55 carb onate; potassium, carbonate or sodium carbonate, m^V be mentioned. .: V- • -. • - 

- — The isolation and/ purification of /the /desired product in each of the abpve steps may be conducted by ; . 
conventional isolation and purification 

Depending upon the desired products, thby may/be isolated in the form^ 
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h^V ocblorides^u^fatQS pr^ltrates^; : . " '^O'vV *.*;V : - 

; Now. the present invention wiif.be described in further ^ detail with reference ib 
Examplek Hpwev^r, it should be understood /that the present invention js by no rneans restricted to such 
specific Examples;;* . .. <" ": 

' examples v.'.-. .■• '> " .- • : . 

(E)rN-(6.6-Pjm^^ " \ 

To a solution of 100 ml (1.21 mol) of n-propylamine. in 1 70 ml of tetrahydrpfuran was added 18.2 mJ 
(0.198 mol) of 1.3-dichloropropene (E/Z .==• 9/i ) under ice cooling. The '' ^^^'[was' Mti^ 2^Hom r 9^ 
1.90 g (0,01 mol) of copper (I) iodide, 709 mg (4.0 mmol) of palladium chloride. 2.10 g (8.0 mmol) of 
triphenylphosphine ;and 29.3. ml (0.238 mol) of ferf-butylacetylene were added to the solution under ice 
cooling. The mixture was stirred for 20 Hours at room temperature, and extracted with a mixture of i 00 ml 
of ethyl acetate and 100 ml of water. The organic layer was washed, with 100 ml of water;. The aqueous 
layers were combined and extracted with 20 ml of* ethyl acetate. A mixture of 200 ml of water and 6N 
hydrochloric acid was then added to the combined organic layers to adjust to pH. 2., The aqueous layer was 
separated. , The. organic layer, was extracted with 50 ml and 20 ml of water. The aqueous layers were 
combined, and washed with a mixture of 50 ml of ethyl acetate and 20 ml of h-hexane. The aqueous layer 
was treated with 200 ml. of dichlpromethane arid then adjusted to pH 9 with 6N sodium hydroxide aqueous 
solution. The organic layer was separated and the aqueous layer was extracted with 20 ml of dich- 
loromethane. the combined organic layers were washed with 50 ml of a saturated aqueous solution of 
sodium chloride and dried over anhydrous magnesium sulfate, and treated with 17% isopropylalcohol 
solution of hydrogen chloride, the solvent and- exces^ hydrogen chloride were, distilled, off . under reduced 
pressure to crystallize. Trie crystalline residue was suspended with a mixture of 30 ml of ethyl acetate and . 
50 ml- of ri-hexane: the crystals were collected by .filtration and then dried under reduced pressure to obtain 
25.0 g (yield: 59%) of the above identified compound as slightly yellowish brown; crystalline powder. : 
Melting point: 190-194* C " 

IR(KBr)cm- r : 2970, 2930. 2770. 2720. 2500. 24.10. 1630. 1455; 1360. 1260. 960 \ 

NMR(CDCI 3 )5: 1,03(3W. t. 7 Hz). 1.22(9H. s). i .90(2H, q. 7Hz). 2.84(2H, bt). 3.63(2H. d. 7.5Hz). 5.89(1 H. d, 
15H2). 6,22(tH.dt. 15Hz, 7.5Hz). 9.71 (2H. bs) 

EXAMPLE2 ■•, • 

(E)-Nr(6.6^Dimethyl-2-hepten-4'ynyl)ethylamine hydrochloride - ;'. . 

By using 145 rnf (1.79 mol) of 70% ethylamirie aqueous solution instead of n-propylamine. 255 ml of 
tetahydrofuran, 27.3 mi (0.296 mol) of i.3-dichloropropene (E/"Z = 9/1). 2.85 g pS^mrtiol) of copper (I) 
iodide. 1.07 g {6.0 mmol) of palladium.chloride, 3.15 g (12 mmbl) of triphenylphosphine and 45.0 ml (0.365 
mol) of ferr-butylacetylene. the treatment was conducted in the same" manner as jn Example 1 to obtain 
44.4 g (yield: 74%) of the above identified compound as slightly yellowish brown crystalline powder. ■ 
Melting point: 172-173 * C .. 

IFKKBrjdm-'': 2970. 2930. 2700; 2470. 2370. 1630. 1455, .1360, 1260. 970, 950. 800 

NMR(CQCl3)5: 1.22(9K S), 1.46(3H;. t. 7Hz). 3.03(2H. q ; 7Hz), 3.63(2H, d^ 8Hz). 5.91(1 H. d, 16Hz). 6.21(1 H, 
dt, l6Hz. 8Hz). 9:74(2H. b$) \ \ : *, . " 



EXAMPLE 3 \ '• ' ' / 

(E> N-(6.6-DimethyN2-heptenr4>ynyl)methy lamine hydrochloride 

By using 104 ml (3.02 mol) of 40% methy lamine aqueous soiutiorf instead of n-propylamine. 85 ml of 
tetrahydrofuran. 9,10 ml (98.8 mmol) of 1 ;3-dichloroprbpene (E/Z = 9/1). 950 mg (5 mmol) Of copper (I) 
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iodide,. 355 mg (2 .mmoiy'of^pPladjum chloride, 1,05 g. (4 mrnol) of triphenyfpfl^Piine. and 15.0 ml (0.121 
/mbi) of /erf-batylacetylenei^ trie* treatment WaS conducted. in' the same .manniBr as ;ia Example ;1 toobtaih- 
12.9 g (yield: 70%) of the above, identified; cornpound as off ^white crystalline ^wder. 
Melting point: 167 * C • : ~ v ' - ■ • ■\.:v\\ 

5 IR\KBr)cm -1 .:-2970/2770,*272d t 2440... 1470, 1460.. 1440. 1360, 12.70. 1200; 850. • ; 

NMR(CDCI 3 )5: 1.22(9H. s). 2.66(3H. s). 3.64(2H, d. 8Hz). 5.92(1H. d. 16Hz). 6.18(.1H. dt, 16Hz, 8Hz), 9.69-" 
(2H t bs)- . '•• . *■ 

w example 4 ■ ■ : : ; , \ . . 

(E)r^(6-methc«y-6-methyl-^ hydrochloride . " 

i % 5 • To a solution of 232.4 ml (4il mbi) of 70% ethylamine aqueous .solution, in 386 ml of. tetranydrofuran 
was added 43.4 ml (0.47 : mol) of. 1 ,3-dichloropropene (E/Z = 9/1) under ice. cooling, the solution was 
stirred for 2 hours at the same temperature and for one hour at room tern peraturb. Then. 4.65 g (24.4 
... mmol) of copper' (I) iodide, 1.74 g (9.8. mmol) of palladium chiorrde. 4.83 g (18.4 mmol). of triphenyl- 
phosphine and 20.0 g (0,204 mbi) of 3-methoxy-3-methyl-1-butyne were added therein under ice cooling^. 

20 and the mixture was stirred at 30-40 * C for. 1 0 hours. The' solvent was distilled off under reduced pressure 
and the residue was extracted with 300 ml.- off ethyl acetate. The organic layer was washed with 100 ml of 
saturated sodium chloride aqueous solution and 100 ml of 10% sodium carbonate aqueous solution, and 
•then dried over, anhydrous magnesium sulfate. The organic layer was concentrated under reduced pressure 
and the residue was distiljed under reduced pressure to obtain 47 g of slightly yellow oil at 95 * C/4 mmHg. 

25 The. oil was dissolved in 100 ml of dichloromethane and 94 ml of 23% hydrogen chloride methanol solution 
\yas added thereto to acidify, .and then the solvent was distilled off under reduced pressure. Precipitated 
crystals were suspended in ether, collected by filtration, washed with ether and then dried under reduced 
pressure to obtain .24.4 g (yield: 55%) of the above identified! compound as slightly purple crystalline 
powder. : •/ •-; .... . ' : ■' ; ' . *- .. '.- 

3d -Melting point: 139*141 # C 

•IRiKBr^ii- 1 : 2990. 2940. 1660. 1630. 1550. 1430, 1410. 1320. 1010. 830 
, NMR(CDCb)5: 1 .45(9H, s). 1 .47(3 H, J. 7,5Hz), 3.02(2H. q. 7.5Hz). 3.33(3H. s). 3.63<2H, d. 7.5Hz). 5:95(1 H. d. 
V5Hz). 6.30(1 H, dt, 15 Hz, 7.5Hz). 9.81 (2H, bs) 



EXAMPLE 5 



(E)-3-Chlor6-N-(3^hlbro^2-proo^^ 



To a solution of 2.62'g\(10 mmol) of 7-broniomethyl-3-^ 
. sulfoxide were added 1.7 g (12 mmol) of (E)-N-(3-cWoro-2-properiyl)metfiylamine hydrochloride and 2.07 g 
(15 mmol) of ground potassium carbonate. The mixture was stirred for 16 hours at room temperature, and 
poured^ into 150 ml of dichloromethane. The organic layer Was washed with 100 ml x" 2 of water and 50 ml 
«*5 of saturated sodium chloride aqueous solution, dried .over anhydrous magnesium sulfate and then con-. 
. centrated under reduced pressure. The residue was subjected to silica gel column chromatography (n* 
•heptane). The desiried fractions were put together and concentrated under reduced pressure to obtain 2.12 
. ? 9 (yield: 7'4%>) of the above identified compound a$ an . 
. . IR(KBr)cm"!: 3100; 3055, 2790. 1635. 1505. 1455. 1395. 1 325, 1045. .930. t85. 725 
50* NMR(COCl5)5: 2.24(3H. s). 3/10(2^ d: 6Hz). 3.79(2H. s), 6.08(1 H. dt 14Hz. 6Hz). 6.18(1 H, d, 14Hz). 7.32- 
(1H. s). 7.34(1 H. d, 8Hz). 7^43(1 H. t. 8Hz). 7.79(1 H. d 8Hz) . - 



EXAMPLE6 ' . "\ V . 
(E)~3-Ctito^ 



:1.1 
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To a-.sbfuiiori^bf 0.£^g (i.O mrholj of 3^hlbro-N : r^ 
i diethyl . sulfbxide' were added 0.f2 ml (i^ mmol) of 1^-di<ih(oropr6pejne f = 9/1) and 0^1 g (1.5 
mmol) of ground potassium carbonate- The mixture was stirred for .17 hours at 50 *C, and poured into 50 ml 
of ethyl, acetate. Thd organic layer was washed, with 25 ml x 2 of water and 10 ml of saturated sodium 
5 . chloride aqueous solution, dried over anhydrous magnesium sulfate arid then concentrated under, reduced 
• pressure. The residue was subjected to silica gel chromatography (nThept^ 
9/1). The desired Tractions were put together and concentrated under, reduced pressure to obtain 0.21 g 
(yield: 73%) of the above identified compound as an oil. . 

fR -and NMR data of the isolated compound agreed with those, of. Example 5 compound. 
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EXAMPLE 7 .. ' ' . . ■■ V' •'- . v • . 

•is. ( E)-N-(3-Chlpro-2-propehyl)-N^ ' ■ 

To absolution of 34.96 g (0.231 mol) of N-ethyl-3-hydroxybenzylamine in 200 ml of dimethylsulfoxide 
■. were added 25.64 g (0.231 mol) of i .3-dichloropropene : (E Z = 2/1) and 1617. g (0.121 mol) of ground 
potassium carbonate under ice cooling! The mixture was stirred for 4 hours at 50 C. poured into 250 ml of 
ethyl, acetate, washed with 200 ml i 2 of water arid 200 ml of saturated sodium chloride aqueous solution. 
(//A dried over anhydrous magnesium sulfate and then concentrated under reduced pressure. The residue was ' 

subjected to silica *gel chromatography (n-hexahe—n-hexane/ethyl acetate = 9/1). The desired fractions : 
were put together and concentrated under reduced pressure to obtain .26.2 g (yield: 50%) of the above 
identified compound as an oil.: .;•-.*■' 
25 IR(KBrjcrn-" V : 2970. 2820. 1600.1590. 1460.1270. 780. 690 ... ; ; . " 

NMB(Cpdl3)5: 1.06(3*4, t. 7Hz). 2.56(2H. q. 7Hz). 3:12(2H. d. 6.5Hz). 3.54(2H. s>. 4.9(1 H.bs). 6.00(1 H, dt; ; ! 
. 13Hz. 6.5Hz). 6.14(1H, d. 13Hz). 6.7-6. 9(3 H, m>, 7. 18(1 H. t..8Hz) ■ j 

30 EXAMPUE 8 ■ '' ■•■ . \ 

• (EhN-(3"Chloro-2-propenyl)-Nrpropyl-3"hydr6^benzylamine 

js To a solution of 3.30 g (20 mmol) ot N-propyl-3 : hydrOxybenzylamine in 20 ml of dimethyl sulfoxide 
were added 1 .82 g (20 mmol) of l..3-dichloropropene (E/Z = 2/1 ) and 1 ;38 g (10 mmol) of ground 
. potassium carbonate under ice cooling, the mixture was stirred for 1.5 hours at room temperature and for 3 
- hours at 50* C, poured into 70. 50" ml of ethyl . acetate, washed with 50 ml x 2 of water and ml Of saturated 
spdium chloride aqueous solution, dried over anhydrous, magnesium sulfate and then concentrated under 
- jo reduced pressure. •: The residue was subjected to silica gel chromatography (n-hexane^n^hexane/ethyl . | 
acetate = 9/1). The desired fractions were put together and concentrated under reduced pressure to obtain . | 
2:29 g (yield: 48%) of the. above identified compound as an oil. % : . \ 

IR(KBr)cm- i : 2950, 2800, 1590. .1460. 1270, 930. 790. 6&0 - : . 
. NMR(GDei3)5: 0.85(3H, t. 7Hz), 1.51(2H. q.. 7Hz). 2.43(2H. t, 7Hz). 3.09(2H t d, 7Hz). 3.53(2H. sj. 6.2(1 H. bs). 
-is 6 00 (1H, dt; .14Hz. 7Hz). 6 J 2(1 H, d. 14Hz). 6.7-6.9(3^ 

EXAMPLE 9 ■ / * : -: : ; "."'V ? 



(E)rN-(3-Chtdro-2-prqpe^ ■■: ■: 

To a solution of 4,28 g (20 m/nol) of N^thylr3-brqmobenzylamine in 30 mi of N.N^dimethylformamide 
were added 2:44 g (22 mrriql) of 1 .3^ichlorppropene and .1-70.9 (12 mmol) of ground jpotassium; carbonate 
.55 under ice cooling, pie mixture was stirred for 8 hours at 60 * C. poured into 40 rnl of ethyl acetate, washed \ 
v-'....with. : 4Q ml x 2 of water and 40 ml of saturated sodium chloride aqueous solution, dried over anhydrous 
magnesium. sulfate and then concentrated under reduced pressure. The residue was subjected to silica gel. 
. chromatography ^ (rv-hex^^ri-Jhexane/etHyl acetate = : 9/i)i. The desired fractions were put together and 



concentrated under reduce J^sure to obtain 3.70 g (yield: 64%) of the abov^^ntified compound as an 

. ;\:V \ : } > '|R(KBr^?*.i297d.idp9 a 1 $7(D. ' 1 430; i.36a : 1 070/o30. 670/ ; V W*-' ■- >! ./ ' " 

/ NMR(CDCr 3 )5: i:04(3H. f. 7H2)/ 2.52(?H. q. >Hz); 3;09(2H; d. 7Hzj. 3.54(2H. s); 5.98(1 H; dt. XAHz 7Hz\ 
y> 6.13(1H^ ^ . * : . / 



EXAMPLE 10 



75 
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(E)-N-(3-ChlorO'2-propenyl)-N'rriethyl-j -naphthalenemethariamine 

To a solution of 9.84 g (57.5 mmol) of N-methylrl- rtaphthalehernethanajnine in 60 ml of dimethyl 
sulfoxide were added 5.5/ ml (60. mmol) of 1 ,3^ichlor6prppene (E/Z = 9/1) and 8£8 g (60 mmol) of 
potassium, carbonate under ice cooling. The mixture was stirred for 6 hours at room temperature, poured 
into 250 ml, of ethyl . acetate, washed with 150 ml k 3 of -water and 150 ml of saturated sodium chloride 
aqueous solution, dried over anhydrous magnesium sulfate, arid then concentrated under reduced pressure! 
The residue was subjected to silica gel chromatography. ;(n-hexane-n-hexane^ethyl acetate = 9/1). The 
desired fractions were put together and concentrated under reduced pressure to obtain 10.86 g (yield: 77%) 
of the; above identified compound as an oil. . : "•*.*"'•• 

IR(KBrX;m-i:*3050. 2950. 2840, 2790. 1630. 1510. 1460. 1365.J130, 1020. 930. 790. 770 

NMR(CDC| 3 )a: 2^3(3H. s). 3,10(2H. d. 6.5Hz). 3.89(2H, <j), 6.06(.1H. dt. 13Hz. e^HzX 6.17(1H. d 13Hz) 7 4- 

8.3(7H. m) \ : .. ■ . • • 
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EXAMPLE 1 1 
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35 



40 



45 



(E)-N-(3'Chloro-2^propenyl)propylamine hydrochloride , r : 

To 19.7 ml (0.24 moi) of n-propylamine was added 1 .82 ml (20 mmol) of li3-dichlor6propehe (k-Z = 
9/1) under ice cooling. The mixture was stirred for 3 hours at the $ame temperature, and concentrated 
under reduced pressure to remove ^propylamine; The residue was treated with .50 ml of ethyl acetate and ' 
precipitated n-propylamine hydrochloride was filtered and washed with 10 ml of ethyl acetate. The filtrate 
and washing were combined, washed with 20 ml of saturated sodium hydrogen; carbonate aqueous solution 
and : 20 ml of water and . 20 ml of Saturated sodium chloride aqepus solution., dried over anhydrous 
magnesium sulfate, arid then concentrated under reduced pressure, the. yellow residual oil was dissolved in 
4 ml of 23% hydrogen chloride methanol solution/ The solvent and excess hydrogen chloride were distilled 
.off under reduced pressure; The resulting crystals were suspended in 8. ml of diisopropyl.ether; filtered, 
washed with 1 ml x 2 of diisopropyl ether and then dried to, obtain 2l38 g (yield: 70%) of the above 
identified compound as slightly yellowish brown crystalline powder. • . 
Melting point: 2.1 6-2 18* C i . - ; 

IR(KBr)cm-': 2970. 2800. 2730, 2680. 2520. 2430. 1640. 1460, 1020. 940. 880; 810. 780, 750 
NMR(CDCl 3 )a: 0.93(3H. t. 7Hz). 1.63(2H. q. 7Hz). 2.80(2H. t; 7Hz). 3.59(2M. d. 7Hz). 6.14(1 H. dt 14Hz 7Hz) 
6,78(1H. d, 14H2).9.3(2H. bs) . ^ 



EXAMPLE 12 



so 



55 



(E)-N-(3-Chlor6-2-propenyi)ethylamin^ hydrochloride . 

to 38.6 ml (0,48 mot) of ethy laming' was added 3.64 ml (40 mmol) of 1 3-dichloropropene (E/Z = 9/1) 
under ice cooling. The mixture was stirred for 4 hours at the same temperature. Thereto. 30 ml of 
dichlorpmetliane was added arid the mixture was washed! with 20 ml qf Water, dried over: anhydrous 
magnesium sulfate, and then concentrated under atmospheric pressure. The residue was dissolved with 15T 
ml of 20% hydrogen chloride methanol solution, and concentrated under reduced pressure to remove the 
solvent and excess hydrogen chloride. The resulting crystals were Suspended in 6 ml of ethyl acetate/ 
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fHt^red and dried to obtait^^B g (yield: 78%) of the above identified cornpo^^^s slightly yellowish brown 
; crystalline powder." ';■ ■' • : ;v, v V?;Vv v ;' ; . : ^BJP v. \ / r 



Malting point:, n 48-1 49 C . 

IR(KBr)crn^ 1 : .2960, 2800; 2750, 245.0. 1640, 1590, 1455, 1040, 940,. 80p ; 
5 ■ NMR<CDCI 3 >* .1-.47(3H. t. 7Hz), 3,06(2H, q; 7Hzj; 3.65(2H..d, ilrtz), .6.17(1 H. dt; 14Hz. 7Hz). 6:59(1 H ; d, 
. 14H2); 9.76(2H. bs) V • ' "*\ 



to 
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EXAMPLE 13 



(E)-N-(6j5-bimet^ hydrochloride (terbinafine) . 

To 33 ml of tetrahydrofuran were added 5.40 g {22: : m 

. naphthalenemetH^ mmol) of copper (I) iodide and 356 .mg (0:31 mmol) of: tetrakis 

(triphenyiphosphine)paHadium, and. further,. 435 ml (44 mmol) of n-butylamine aind 2.83 ml (23.1 mmol) of 
/erf : butylacetyiene tinder ice cooling. The mixture was stirred for 17 hours at -room temperature. The 
reaction mixture was concentrated ' and the residue was subjected to silica gel chromatography (n- . 
hexane^n-hexane/ethyl acetate . = 9/1-^4/1). The desired fractions were put together and concentrated 
under reduced pressure. The oily residue was dissolved in 6 ml of ethanol and 6 ml of 23% hydrogen 
chloride methanol solution was added thereto! The solvent and excess hydrogen chloride were distilled off. 
The resulting crystals were suspended in diisopropyl ether, filtered, washed with diisdpropyl ether and dried 
to obtain 6.41 g (yield: 89%) of the above identified compound as white crystalline powder. . 
Melting point: 205 " C 

. JR(KBtem.~': 2970, 2440, 1465,1410. 1360, 955. 805. 770 , 
NMR(CDCI 3 '•+.. 0 2 O)5: 1.23(9H. s), 2.60(3H. s). 3.72(2K d, 7.5Hz). 4.62(2H, s). 5.87(1 H. d. 15Hz). 6-37(1 H, 
dt. 15Hz. 7.5Hz). 7.5-8.2(7H. m) 



30 EXAMPLE 14 



. ' (EKN-(6.6'Dimethyl-2-hepten>4-ynyl)-N>eth • 

- 35 To 30 ml of tetrahydrofuran were added 4.51 g (20 mmol) of (E)-N-(3^nloro-2-propenyl)-N-ethyl-3- 

hydroxybenzylamine. 1$0.5 mg (1 mmol) of copper (I) iodide and * 324 mg (0.28 mmol) of tetrakis 
. (triphenylphosphine)palladium, and further. 3.95 ml (40 
• ferf-butytacetylerie > under ice cooling. The mixture was stirred for 20 hours at room temperature. .The 
reaction mixture was concentrated under reduced pressure and the residue was subjected to. silica gel 
46 chromatography . (n-hexane-*n-hexane/ethyl acetate = 7/3). The desired fractions were, put together and 
\'\'\ concentrated under reduced pressure to oil.\The oil was cooled to: crystallize and. the crystals; were 

suspended in cooled ri-hexane. The crystals were collected, by filtration and then dried to obtain 4.20 g 
(yield: 77%) of the above identified compound as slightly yellow crystalline powder. - -' . . : '■ 

Meltlng 'r^int: 72-74 
, ..45 - . iRtKBOcmrV 2970. 1600, 1460. 1360, 1260. 1240. 960, 860. Q0Q; 760 

. NMR(CDCb)5: i.05(3K t, 7HzK 1.24(9H; s), 2.53(2H, q, 7Hz), 3.12(2H. d, 6.5Hz). 20 3.53(2H. s), 4.4(1 H. bs). 
5,66(1 K i 16Hz). 6.10(lK dt. 16Hz, 6,5Hz), 6,7^.9(3H. m), 7.17(1H. t. 8Hz) - 



SO EXAMPLE 15 



• (E)-N-(6.6-pimethyl-2-h^ 

55 . By: using 89.8 mg (0.4 mrnbl) of palladium acetate and 210 mg (0.8 mmol) of Uiphen ylphosphine 
instead of tetrakis(triphenylphpsprMriejpallatdium, the treatment was conducted in the same manner as in 
- Example 14 to obtain 4:63 g (yield: 85%) of the above identified compound as slightly yellow crystalline 
powder. . ; • * *' % -. • ■ ; : .•; -' '. '. 




Sr*>/; * EP 0 421.302 A2' \ ' ' c .' 



'.■ ;• -. •■ : . . ; ^ • ^ e 'i tj ng jx)i nt. I R and N M R^^^of the isolated compound agreed ^Uhjthoso 



pie '14 compound/ 



' Bv usinq 70 9 mg 1 (0.4 mmol) of palladium chloride and 210 mg (0.8 mmol) of triphenylphosphine 
n^ad o?tetrakis(tripheriylphosphine)palladium. the treatment was conducted in the same manner as. .n 

^ ^Melting point. IR and NMR data of the isolated compound agreed With those of Example 14 -compound.; 



is 



EXAMPLE 17 



20 



25 



30 



(Ej- r^-(6.6-Dimethyl-2-hepteh-4-ynylhN-ethyl-3-bromote 

jo 10 ml tetrahydrofuran were added 1.44 g (5 fnmol) of (E)-N-(3«hloro-^ 
bromobenzylamine. 47.6 mg (0.25 mmo.) of copper (!) iodide and 22.4 mg (0.1 mmo.) of paUad.um acetate 
Td 52 5 mg (0 2 mmo.) of triphenylphosphine." and further. 1.0 ml (10 mmo.) of n-buty.am.ne. and 0.74 ml 
f 6 mmo.) of fLbuty acetylL under ice cooling, the mixturo was stirred for 20 hours^ at room 
LpSure and concentrated under reduced pressure. The residue was subjected. to.sH.ca ge. ^atog- 
r h y (n-hexane-n-hexane/ethy. acetate ^ 20/1), The desired fractions were put together and concentrated 
under reduced press6re te obtain 1 .37 q (yield: 82%) of the above identified compound as art o.l. 
iR/KRrWn-'- 2970 2800 1595. 1570. 1470; 1450. 1260. 1260; 960. 770. 670 ■ 
KS, 3 *^ s). 2.S3(2H; g. 7Hz). 3.12(2H,d. 6.5Hz). 3.54(2H ; s). 5.68(1 H. d. 

16Hz). 6.12(lH. dt.16Hz. 6.5Hz), 7.1 -7.6(4H. m) . • 



EXAMPLE 18 



3S 



(E)-N-(6.6-Dimethyl-2-hepten-4^^ 



40 



45 



SO 



. To.l2.6m.oftetrahydrofurart were added 2.0b g (8.34 mmol) of ^- N f^ oro - 2 ;f r ^^~^ 
hydroxybe^zylamine. 79.4 mg (0.417 mmol).of copper 0^ 
and aWrng (0.334 mmol) of triphenylphosphine. and further; 1.65 ml ^ 

W(S mmol) of tert^butylacetylene under ice cooling. The.mixture; was^ st,^ for 20 hour ^rcom 
temperature, and Concentrated under reduced pressure: The residue was subjected to s.hcage^ch romatog- 
W (n-hexarte^ = ,19/1-9/1). The desired ^t^were .put t^her^d 

concen rated under reduced pressure to oil. The oil. was cooled to crystallize and the crys als were 
lusperto^t ^oled'-hexane! The crystals were collected by filtration and then dried to dbta,n 2.13 g 
(yield: 89%) of the above identified compound as slightly yellow crystalline powder. 

!JS:2T28;o;.580; 1480. 1335. 1285. 1265. 1 240. 980. 850, 78Q. 750. 700, 650 - ■'■ 

' s). 5.i(1H; bs). 5.66<lH, d. 16Hz). 6.1 1(1 H. dt, 16Hz. 6.SHz),6^.9(3H. m). 7.17(IH. t, 7.5Hz) ■ 



EXAMPLE 19 



55 



(E)-N-(6^Hydrpxy-6;-m^ . 

^ >:5 :m. ; tetrahydrian were ?dded ; 1^13 < (5 ' mmol) of ^)-N^ch.dro-2^nteny^N^myl-3r r 



, hydroxy behzylamine, 4 J^^g -<0.25 .mmbj) pKcoppeK (l> iodide; 18.0 mg 
and 52.5 mg (0.2 mmolJ^Wripfienylphosphirie/and further; 6.99 mi ( TO m^Pof n-butylamine and p,58 ml 
: (6 mmol) of 3t m^^^ for 20 hours at room 

temperature: the /eactioh mixture was .concentrated under ^ 
5 } to silica gel chromatography (n-hexane-ri^ the desired .fractions were put 

. . together and concentrated under reduced pressure to obtain; 1.07 g (yield: 78%) of the above identified 
compound as an i oil. . . . . ;. ' , . 

IR(KBr)cm-!: 3400. 2980. 2930/2800. 1600. 1590, 1450, 1360. 1 240 • 1 f 60, 950. 690 

NMR(COCI 3 )«: 0.98(3H. t, 7Hz). 1.37(9H. s). 2.40<2H. q. 7Hz). 3.08(2H. d, 6.5Hz). 3.40(2H. s). 5.18(1 H s) 
to 5.63(1H. d. 15.5Hz). 5.98(1 H. dt. f5.5Hz, 6.5 Hz). 6.4-fr.7(3H. rh). .6.98(1 H, t, 7Hz); 9.07(1 H. s) 



EXAMPLE 20 



75 



(E)-^(6-Methyl^ 



.20 



To a solution, of 100 mg (0.25 mmpl) of (E)-N-(3-chlpror2-prope^^ 
benzylamine in 2 ml. of tetrahydrofuran were added 6.0 nig (0:023 nimbi) of triphenylphosphine. 4.0 mg fM 
(0.023 mmol) of palladium chloride. 6.0 mg (0,032 mmol) of /copper . (I) iodide. 100 m (1 mmpl) of n- * IvM 
butylamine and 0.5 ml (5.12 mmol) of 3-methyM ^pentyne. The mixture was stirred for 48 hours at room 
ler|iiperat(jre - and concentrated under reduced pressure. The residue was' treated with a mixture of ethyl 
kvB. ■ acetate and water .The organic layer was separated^ 

sulfate and concentrated under. reduced pressure. The residue was subjected to silica gel chromatography. . 
25 (n-hexane^n-hexane/ethyl acetate = 9/i). The desired fractions were put together and concentrated under 
reduced pressure. The residue was subjected to thin layer chromatography to obtain 79 mg (yield: 71%) of 
the above identified compound as a brown oil. - ' 

., IR(KBr)cm-': 2970. 2930. 2870. 2800. 1600/ 1490. 1460. 1380. 1340.. 1260. 1150. 109o! 1040 960 850 
• --770.690 ... •■ ; ■ 

30 NMR(CDCI 3 )5: 0.98(3H,; t. 7*z). i.03<3W, t, 7Hz). 1.16(3H. d. 7Kz). 1 .47(2H. qui.. 7Hz). 2.49(3H/ mj. 3!o8(2H 
d. 7.5Hz), 3.54(2H, s). 5.1 0(2H. s). 20 5.64(1 H, d. 16Hz). 6.18(1 H. dt. 16Hz. 7.5Hz). 6.8-7,7(1 1 H. m) 



EXAMPLiE 21 



35 



45 



SO 



55 



IR(KBr)cm-«: 3110. 3030, 2970. 2930. 2870, 2800. : 1 580. 1490. 1 460. 1380. 1340. 1260. 1150 1090 104<} : 
. 960,880. 850.770. 690 \ * . : ' ■ ■ . : * 

NMR(CDCI 3 )5: 0.99(3H. t, 7Hz). 1.03(3H. t. 7Hz). 1,55(2 H. sex.. 7Hz). 2:27(2H; t. 7Hz). 2 50(2H q 7Hz) 
3.09(2H, d. 7.5Hz). 3.54(2H. s). 5,10(2H. s). 5^3(1 H. d. T6Hz). 6.10(1 H. dt. 1.6Hz, 7:5Hz), 6^7.7(1 1H. m) 

; EXAMPLE 22 . . ; :.- . . ■ ■ 

(E)-*H6.6-Dimethyl^^ 

„ /To 10 mi of tetrahydrofuran were added t;oi g (2.5 mmol) of (E)-N-(3-chloro 2-prbpenyl)-N-ethy1-3l-i4- ; 
^thienyl)-2-thienylmethyoxy]benzylamine. 23.8 mg (0.125 mmol) of copper (i) iodide; 8.9 mg (0:05 mmol) : 
of palladium chloride and 26.2 mg (O.i mmol) of triphenylphbsphine; and further, 0.50 mi (5.0 mrrtol) of n- 

:*:'*■ ■■" •"• 16:"-" \' \, y. : ' ■ :.'/\0-.'v ■> ■ V";-: 



(E)-N-(2-Octen4-yriyl^ 

To a solution of 100 mg (0.25 ^ Q 
\. 40 • benzylamine in 2 ml of tetrahydrofuran were added 5.6 mg . (0.021 mmol) of triphenylphosphine. 5:0 mg 
# 028 mm °0 of palladium ^ (1.0 mmol) of n> 

butylamine and 464 ui (4.8 mmol) of l-pentyne.- The mixture w.as stirred for 24 hours at 40 # 'C; The same 
; work-up and purification as in Example 20. gave 59 mg (yield: 55%) of the above identified compound as a - 
*• brown oil. . ■ ■ • 



i 



- ' butyiamine and 0:37. ml (p.O^mol) of ferf-butylacetylene under ice cooling. T^PRxture : was stirred for 17 
^lpyrs • at room temperate with a mixture " of ml of ethyl acetate and 30 ml of water; Thb 

organic layer wai separated, washed with a mixture . of 40 ml of water, and 4 ml of 2 N hydrochloric acid, a 
mixturp of 40 ml 'of water and 6 ml of saturated sodium bicarbonate aqueous solution and .20 ml of 
5. saturated sodium chloride aqueous solution and -then dried over anhydrous magnesium sulfated After ethyl 
.." acetate* was evaporated. under reduced pressure, the residue. was treated with 3 mi of methanol, and; stirred 
for 17 hours under ice cooling. The resulting crystals were collected by filtration, washed with 2 ml of 
methanol; and dried under reduced pressure to- obtain 0.81 g (yield: 72%) of the above identified compound 
: . as slightly yellowish brown crystalline powder.. 
^ . Meltmg.pbint:' 52-57* C ' . . v ..""/," - ... 

^R(K8^)crn- , .: 3100. 2960/ 2920. 2800. 1610. 1580, 1480; i - 
NMR(GDCI 3 )5: i;02(3H, t. 7H2). 1.23(9H. s), 2.52(2H. q. 7Hz). 3.10(2H. d. 7Hz), 3.55(2H. s), 5i3(2H, s) 
. 5.66(1 H. d. I6H2). 6.-1 0(1 H , dt, 16H2, 7Hz). 6.82^7. 1 0(3H. m). 7.18-7 r 50(6H. m) 

fs ■ 
EXAMPLE 23 



(E)-3rChloro-N-(6,6-dimethy^ hydrochloride. 

$o ~ . . - ~ ~~ 7 " — — — • ■:• . " — "-* . '. — ; — 7-; — ; '• 

To a solution of 6;86 g (3.0 mmol) of (E)-3^;hlororN-(3^hloro-2^ 
nriethanamine in 5 ml,of tetrahydrofuran were added 42.6 mg (0.16 mmol) of triphenylphosphine. 20.1 mg. 
(0.1 1 mmol) of palladium chloride, 34.0 mg (0.18 mmol) of copper (I) iodide. 0.6 ml -.(6.1 mmpl) of n- 
butyiamine and . 0.5 ml (4.1 1 mmol) of ferf-butylacetylene. The ; mixture was stirred for -24 hour's at room 
2$ temperature, poured into 40. ml of ethyl acetate/ The organic layer was separated, washed with 20 mi x 2 of 
water.^dried over anhydrous magnesium sulfate and concentrated under /educed pressure. The residue was 
subjected to silica gel chromatography (n-heptane— n-heptane/ethyl acetate = 5/1 ). The desired fractions 
were put together and concentrated under reduced pressure. The residue was treated with 3 ml of 23% 
hydrogen chloride, methanol solution arid the solution was concentrated. -The resulting crystals /were 
30. suspended in isopropylalcohol, filtered, washed with isopropyialeobol and dried to obtain 0.77 g (yield: 70%) 
of the above identified compound as white ciystaliine powder/ * ' 

Melting point: 202* C 

IR(KBr)cm- , : 3100. 2960; 2555. 2500. 2225. 1630, 1505. 1460. 1400. 1325, 1040. 965, 785, 725 
NMR(CDCl3)$: 1 .23(9H. s),- 2.69(3H. s); 3.63-3.66(2H, m), 4.26-4.58(2H. m), 5.88(1 H,d, . 16 Hz), 6.36(1 H. dt 
5 I6H2. 8H2). 7.40(1 H,.s). 7.66(1H, t. 8H2). 7.96(1 H, d. 8Hz). 8.20(1H. d, 8Hz). 13.2(1 H, bs) 

/ EXAMPLE- 24 • • *- • 

(E)"l^-(6,6-Dimethyf 2>hepten-4-y ny l>propy temine . hydrochloride 

To 7.5 "ml of tetrahydrofuran were added 850 mg (5 mmoi) of (E)-N-(3^ . 
hydrochloride. 47.6 mg (0:25 mmo!) of copper (J) iodide, 22:4 mg (0.1 mmol) of palladium acetate and 52.5* 
mg (6.2. mmoi) of triphenylphosphine. and further. 1.48 ml (15 mmol) of rvbutylamine and 0:74 ml (6 mmpl) 
of ferr-butylacetyiene under ice cooling. The mixture was stirred for 20 hours at room. temperature, arid 
.concentrated under reduced pressure., the' residue was subjected to silica gel chromatography (n- 
hexane— n-hexane/ethyl acetate = 3/2). The 6es\r6d fractions were, put together and concentrated under 
reduced pressure. The residue was dissolved with 15 ml of 23% hydrogen chloride methanol solute 
the solvent and excess hydrogen chloride, were distilled off The resulting crystals were suspended in 3 rril 
Of a' mixture of ethyl acetate and diisoprbpyl ether (171), filtered, wiashed with i ml of the same sofverit and 
dribd to pbtaih 780 mg (yield: 7£%) of the above identified compound as slightly: yellowish brown crystalline 
;ppwder: ': . . 

Melting point, IR and NMR data of the Isolated compound agreed with those of Example 1 compound. •' 

EHAMRLE 25 . . ■ 
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10 



(E)-N-(6.6-Dimethyl : S li | I' 'I 1 1 ■ 1 1 hydrochloride . ; . 4^ 

°To 15 ml bt tetrahydrofurah were a 
hydrochloride. 95.2 mg (015 rnmol) of. copper (J) iodide. 44.9 mg. (0.2 rnmol) of palladium acetate and 105. 
mg (0 4 rnmol) of. triphenylphosphine. and further. : 2.97 mi: (30 mmol) of n-butylamine and 1.47 ml (12 
mmolj Of ./e^butylacetyierie under ice .cooling. The mixture was stirred for.18 hours at room temperature, 
•and concentrated under reduced pressure. The residue was. sut-jected to silica gel chromatography (n-. 
hexane-n-hexane/ethyl acetate = 9/1-3/7). The desired fractions were put together and concentrated, 
under reduced pressure, the residue was dissolved in 3 ml of 17% hydrogen chfonde isopropyl alcphoj 
solution arid the solvent and excess hydrogen chloride were distilled off. The resulting crystals were 
suspended in 20 ml of a mixture of ethyl, acetate arid diisopropyl ether (1/3). cooled, filtered, washed with 5 
•ml 0 f diisopropyl ether iand dried to. obtain 1.46 g (yieldi. 72%) of the above identified compound as off- 
white crystalline powder. ■ ; • • . 

Melting point. IR arid NMR data of the isolated compound agreed with those of Example 2 compound. 

.■ .• v- • : ■ • '. • •••..•-.•.• 

. EXAMPLE 26 

20. (~E)-N-(6.6 Oimethyl-2-hepten4-yny^ ,.\ 

To 2 7 ml of tetrahydrofuran were added 360 mg (0.90 rnmol) of (E)-N-<3-chl6rb-2-propenyl)-N-ethyi-3- 
.[3-(3-thienyl)ben2yloxy]b'ehzylamfne.'8.6.mg (0.045 rnmol) of copper (I) iodide. 4.1 mg (0.018 rnmol) of 
palladium acetate and 9:5 mg (0:036 mmolj of triphenylphosphine. and further. 0.18 ml (1.8 rnmol) of. n- 
25 butylamine and 0.135 ml (i:08 rnmol) of ferf-butylacetylene under ice cooling. The mixture was stirred for 
24 hours at room temperature, and concentrated under reduced pressure. The residue was subjected to 
silica gel chromatography (n-hexane-n-hexane/ethyl acetate = 9/1). The desired fractions were, put 
together and concentrated under reduced pressure to obtain 340 mg; (yield: 85%) of the above identified 
. compound as an oily free aminel ; ' _ 

30 NMR(eDCI 3 )5: 1.02(3H; t, 7Hz). i:23(9H. S); 2.51(2H. q, 7Hz). 3,10(2H. d, 7.5Hz). 3.54(2H. s). S.11(2H. s). 
5 65(1 Hi d. 16Hz). 6.08(lH. dt. 16Hz. 7.5Hz). 6.9-7-8(1 1H. m) 

The oily free amine was dissolved in 1 ml of 17% Hydrogen chloride isopropyl alcohol solution, and the 
■ solvent and excess hydrogen chloride were distilled off. The residue was. cooled to crystallize. The crystals 
•'•Were suspended in 10 ml of a mixture of chloroform and n-hexane (1/10). filtered, washed with 2 ml of n- 
6s hexane and dried under reduced pressure to obtain 300 mg (yield: 89%) of. the above identified compound 
. . as white crystalline powder. ; 

Melting point: 163M 65* C r '. « , " - " .. 

IRtKBrJcm-': 2970. 2500. 1600. 1460. 1440. 1265; 1170, 1025. 960. 775. 760,745. 690 
NMR(CDCb ♦ OiOW .23(9H.; s), 1 ;39(3H. . t. 7Hz). 3.0(2H. bm). 3.6(2H. bm). 4.08(2H. s). 5.22(2H. s). 5.81 - 
40 (1H,.d. 16Hz). 4ji\^\). : ^_fG^^-S^)>^^T^\^'^\':/ 

EXAMPLE27 ' •-• 

(E)-N-(6;6-Dimethyl-2-hecten-4-ynyl)-N-^ethyl-1-naphthalenemethanamin hydrochloride (terbinafirie) , 

To a solution of 1.77 g (10 rnmol) of 1-chloromethylnaphthal6ne in 10 ml of dimethyl sulfoxide wre 
added 1.88 g (10 rnmol) of (E)-N-(6.6^dimethyl-2-hepten-4-ynyl)methylamine hydrochloride and 1.66 g. (12 
so mmolj of potassium carbonate under ice cbbBhgV.The -rWxtiiw %W^rr*t.for •16'Rpuirs at room temperature 
poured^ info 200 ml of ethyl acetate: washed With 100 mix 2 of water, a mixture of 80 ml of water and 10 ml 
of 2N hydrochloric add. and 50 ml of saturated sodium chloride aqueous solution respectively, dried oyer 
anhydrous magnesium sulfate and concentrated under reduced pressure to crystallize. The crystals were 
suspended in 10 ml of ethyl acetate, cooled.' Tittered and dried under reduced pressure to obtain 2.95 g 
ss (yield: 90%) of the above identified cornpound.as off-white crystalline powder.. _ 
Melting point. IR and NMR data of the isolated compound agreed with those of Example 13 compound. 
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EXAMPLE 28 



to 



IS 



(E)-3-ChlorbrN-(6.frdto^ hydrochloride ; : 

To. a soiution of 0.34 g (1.3 mmol) of^-brpm in 3 ml of dimethyl 

sulfoxide were, added 0.246 g (1.31: mmol)<of (E)-N-(6.6-dimethyl-2-hepten^ 

ride, and 0:27 g (1.9.5 mmol) of potassium carbonate under ice cooling. The mixture was stirred for t9 hours 
at room temperature., poured into 40 ml of dichlpromethane, washed with 30 ml x 2 of water, and adjusted 
to pH 2 with 25 ml of water and 2N hydrochloric acid. The organic layer w^s separated, washed with 20 ml 
of saturated sodium chloride aqueous solution^ dried over anhydrous magnesium; sulfate, concentrated 
under reduced jpressure and cooled to crystallize. The crystals were suspended in isopropylalcohol, filtered, 
washect with isopropyl alcohol and dried to obtain 0.3.7. g (yield: 77%) of the above identified compound as 
white crystalline powder. . . 

Melting point. IR and NMR data of the isolated compound. agreed with those of Example 23 compound. 
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REFERENCE EXAMPLE 1 



(E)^N-(3-chlbfo-2-^ 

To- a solution of 280 mg (1.24 mmol) of (E)-N-(3-chloro-2-prbpenylj-^ 
2:5 ml bf tetrahydrofuran was added 74.4 mg (1.86 mmol) of 60%. oily sodium hydride under ice cooling. 
The mixture was stirred for 20 minutes at room temperature, ice-cooled, treated with a solution of 333 mg 
(1.24 mmol) of 3-(3-thienyl)benzyl mesylate in 2:5 ml of plmethylfprrri amide, and stirred for 15 hours at 
room temperature. The reaction mixture was poured into 40 ml of ethyl acetate, washed with 20 ml x 2 of 
water ^nd 20 ml oif saturated sodium chloride aqueous solution,, dried over anhydrous magnesium sulfate 
and concentrated under reduced pressure*. The residue, was subjected to silica gel chromatography: (rvr 
hexane-~n-hexane/ethy] acetate =: 9/1). The desired fractions were put together and concentrated under 
reduced pressure to obtain. 460 mg (yield: 93%)of the above identified compound as an oil. 
IRO^cm-': 2970. 2925. 1595, 1.580. 1485, 1460. 1260. 1 150, 1035; 770. 690 ; 

NMR(CDCI 3 )5: 1.04(3H. t. 7Hz). 2.52(2H. q, 7Hz), 3.09(2 H. d. 7Hz); 3.56(2H. s). 5.12(2H, s), 5.98(1H. dt. 7Hz. 
.1 4Hz). 6.1 1(1 H. d. 14Hz)i 6.8-7.7(1 1H, m) : 



35 



REFERENCE EXAMPLE 2- 



*o (EhN-PtChioro^-propenyl^ 

To a solution of ?:26 g (10 mmol) of (E)-N-(3-chloro-2-prp^ iri 14 mf 

of tetrahydrofuran was added 6.48 g (12 mmol) of 60% oily sodium hydride under ice cooling. The mixture ' 
was stirred for 1 0 minutes at room temperature, ice-cooled, treated with ^solution of 2.59 g (1 0 mmol) of 2- : 
is ". bromomethyl-4-(3-thienyl)throphene in 10 ml of ^ dimethylformamide. anjd stirred for 2 hours at; room 
temperaturei The reaction mixture was poured into. 150 ml of ethyl acetate, washed with 100 ml x'2 of water 
and 50 ml of saturated; sodium chloride iaqueous solution, dried dyer anhydrous magnesium sulfate- arid 
concentrated under reduced pressure. The residue was subjected to silica gel • chromatography (n^- 
heptane/dichioromethane). The desired fractions were ; put together ^ and concentrated under reduced 
so pressure to obtain 3;i1 g (yield: 77%) ^ of the above identified compound.. 

lR(KBr)cm-: , : 3100. 2960, 2920. 2800, 1 600, 1580. 1480; 1440^1 370. 1260. 1 1 50. 1 030, 840. 780. 740 
NMR(CDCI 3 )«: } -04(3H, t. 7Hz); 2 r 53(2H. q, 7Hz). 3.09 (2 H. d. 7Hz), 3.54(2H, s) r 5.22i(2H, s). 6X)0<1H< dt. 7Hz. 
14 Hz), ; 6.11(1 A! d, 14Hz). 6.84-7.12(3H. rh). 7:20-7.50(6 H, m) 



55 



Claims 



1- A. process for producing an; enyne derivative of the formula: 



19 
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whereiri R 1 is a. hydrogen atom, a lower alkyl group, '9 hafo lower alky I group, a lower afkenyl group, a lower. 
• alkynyi group or a cycloalkyi group, -R 2 is a hydrogen atom or a group* of the formula: . Y 
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75 





LU1 J 



R«ttCH 



or 
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JO 
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wherein each of R 3 . R 31 and R 22 which may be the same or different. Is a hydrogen atom or a lower alkyl 
. group, each of R 4 ,. R 5 , R 41 and R 51 which may be the same or different., is a hydrogen atom, a halogen 
atonv a hydroxyl group, a lower alkyl grqup or a lower . alkpxy' group. R 42 is a hydroxyl group, a halogen, 
atom, a group of the formula B-O- (wherein B is a protecting group for a hydroxyl group), a.hydroxymethyf 
group, a/fprmyl group, a carboxyl group, a lower alkoxy carbonyl group, a lower alkanoyl group, an amino 
group, a mercapto group or a group of the formula R 6 -X-Y- (wherein R c is a phenyl or thienyl group which 
may have one or two. substituents selected from the group consisting of a halogen atom, a hydroxyl group, 
; a lower alkyl group, a cyano group, a lower alkoxy group and a heterocyclic group, each of X and Y which 
may be the same or different. Is an oxygen atom, a sulfur atom, a carbonyl group, a group of the formula 
-CHR a - (wherein R a is a hydrogen atom or a lower alkyl group) or a group of the formula -NR b - (wherein R b 
is a hydrogen atom or a lower alkyl group), or X and Y together form a vinylene group or ah ethynylene 
group), provided that when either one of X and Y is an oxygen atom, a sulfur atom or a group of the formula 
-NR b -<whereiri R b is. as defined above), the other is a carbonyl group or a group of the formula -CHR a - 
(wherein R a is as defined above), and R 7 is a lower alkyl or cydoalkyr^group which, may have a hydroxyl 
group or a lower alkoxy -group, a phenyl group or a trj-lower alkylsilyl group, which process comprises 
reacting a compound of the formula: 

z^h 2 <:h=chtW [ij 

wherein W is a halogen atom, arid Z is a leaving group, with an amine.. of the formula;^ . 



/ 



CD] 



50 



whereih.:R , . , is a hydrogen atom, a lower alkyl group; a halo lower alkyl. group, a lower alkenyl group, a 
lower alkynyi group or a cycloalkyi group. and.R^ is a hydrogen atom br a group of the formula: •. 






or 
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wherein R 3 . R*. R 5 - R*\ R 32 R*'* R 42 and R Sl are as defined above, if 
to obtain a compound of the formula: ; 



.20 



.he presence of a base. 




I 




^cm,ch = GH - w ?-f civ]; 

v.; '■ .•/: ' . R-;.'. . '. : . : ■ v s ;/!"• ; : : - '". ^v. -V.-\;..: -• : •,• • •■ .-. 

5 wherein R»; R 2 ' an d W are as defined.aboye. then reacting td this compound an acetylene derivative, of the 
.. formula: . ' "\ 

HC "*n R V rs^ defined above, in.the presence of a .palladium catalyst, to obtain a compdurtd of the 



70 



wherein 
formula:. 



is 



>NChXH = CHC ^C. - B r [VI] 



wlterelo R". R 21 . andW ; are. as defined above; and, if r^cessary> ^alkylating this compounds ., . 

2. The process for producing an enyne derivative of the formula: — 2. ^<t: ^f>^ 



» 20 . ^NCHaCH =.GHC =C — R ? . . ' . : . [VII] 



wherein R', R 2 ana R 7 are as defined in Claim 1, which comprises reacting a compound of the formula: 

' 25 V •• • ". •' " ■ ■': ' .• - 

- . ">MCHzCH = GH - W . . [IV] 

- ' \ ■ - ■ . . R 2 ■ ■." • •• , ■; . .;/ ■■: ■ 

ao wherein R 1 1 , R 21 and W are as defined in Claim 1. with an acetylene derivative of the formula:. 

wherein R 7 is as defined in Claim 1 in the ; presence, of a palladium catalyst, to obtain a compound of the 
■ formula: ' 
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RL 

^CHjCH = CHC=C- R' [VI] 
R** 



Jj v * wherein R"v R 21 and R y are as defined in Claim 1 , and, if necessary, ^alkylating this compound. 
- 3. A compound of the formula: . : . 

■ V\*v. R ^c^ * : -. [IV] 




[ <• Lit l^r -ei^^^ffL-A 

wherein R 1 \"R 2t and W are as defined, in Claim 1. • . ■ — : * 

. 4! A process for producing a compound of the formula: ■ ~ <<*<r A^+f • 

so ' '■ • : . • . ' ' . 

.- R ^NCH,GH = CH - W ■ . '[IV] 

;• - .-" ... R* : ."*" , ' :* 

\ 55 wherein R n . R 21 and W are as defined in Claim i ] ^ which cpmprises reacting a compound of the fdrniula: 

-:' Z-CH 2 ^CH = CH-W . {!]. • • ' 
wherein W and Z are as defined in Cia^ 



: 21 



, it-"- 



EP'a^421;3p2iA2& 



wherein R M and R 21 are as defined in Claim i. 
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